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DETAILED ACTION 
Claim Objections 

1 . Claims 7 and 8 are objected to because of the following informalities: The 
limitation "the frequency of the high - frequency electric field applied in the step of 
forming a silicon film of nanometer scale thickness composed of fine silicon crystals 
and amorphous silicon on a substrate is a VHF - range high frequency having a 
higher frequency than 60 MHz" should be changed to "the frequency of the high - 
frequency electric field applied in the step of forming a silicon film of nanometer scale 
thickness composed of fine silicon crystals and amorphous silicon on a substrate is a 
VHF - range high frequency having a frequency higher than 60 MHz". Appropriate 
correction is required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

3 Claims 13 - 16 are rejected under 35 U.S.C. 1 12, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. The meaning of the limitation "the high frequency of 

the high - frequency electric field applied in the plasma oxidizing treatment or plasma 

nitriding treatment is a high frequency having an LF - range high frequency applied to a 

VHF - range high frequency having a higher frequency than 60 MHz." is unclear. 

Presence of unclear limitation within a claim renders the claim indefinite. For 



Application/Control Number: 10/645,908 Page 3 

Art Unit: 2891 

examination purposes the limitation was assumed to be VHF - range high frequency 
having a frequency higher than 60 MHz. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1, 2, 19 and 20 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Oda, US 6,887,725. 

Regarding claims 1 and 2, Oda teaches a method of forming an oxygen - or 
nitrogen - terminated silicon nanocrystalline structure, which comprises a step of 
forming a silicon film of nanometer scale thickness (column 6, line 41) composed of fine 
silicon crystals and amorphous silicon on a substrate and a step of oxidizing or nitriding 
the formed silicon film with ions and radicals formed from an oxidizing gas or a nitriding 
gas in between column 3, line 47 and column 4, line 30. The plasma treatment 
inherently creates the ions and radicals. 

Oda does not explicitly teach the amorphous silicon but it is inherently present in 
the film due to the process of making the film on the substrate. Oda teaches the 
sequential second step of oxidizing or nitriding the formed silicon film with ions and 
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radicals formed from an oxidizing gas or a nitriding gas is conducted plural times in 
column 4, lines 30 - 32. 

Regarding claims 19 and 20, Oda teaches an oxygen - or nitrogen - terminated 
silicon nanocrystalline structure as was explained in rejecting claims 1 and 2. These 
claims are product by process claims. 

Note that a "product by process" claim is directed to the product per se, no matter how 
actually made, In re Hirao, 190 USPQ 15 at 17 (footnote 3). See also In re Brown, 173 
USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 324; In re Avery, 
186 USPQ 161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 does not deal with this 
issue); In re Marosietal, 218 USPQ 289; and particularly In re Thorpe, 227 USPQ 964, 
all of which make it clear that it is the patentability of the final product per se which must 
be determined in a "product by process" claim, and not the patentability of the process, 
and that an old or obvious product produced by a new method is not patentable as a 
product, whether claimed in "product by process" claims or not. Note that applicant has 
the burden of proof in such cases, as the above case laws make clear. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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8. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

9. Claims 3-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Oda, US 6,887,725.in view of Ueda, US 6,090,666. 

Regarding claims 3 and 4, Oda teaches forming the silicon nanocrystals and 
Amorphous silicon using a thermal catalysis reaction in a gas system containing silicon 
hydride and argon in column 3, lines 47 - 58, but he fails to teach hydrogen gas. 

Ueda teaches the use of hydrogen gas or argon gas as functionally equivalent 
(no oxidizability) for forming silicon nanocrystals in column 7, lines 60 - 67 for the 
benefit of forming silicon nanocrystals of high controllability and less variable in density 
and size in column 3, lines 35 - 40. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Oda and use hydrogen gas as being functionally 
equivalent to Ar and also for the benefit of forming silicon nanocrystals of high 
controllability and less variable in density and size as taught by Ueda in column 3, lines 
35-40. 
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Regarding claims 5 and 6, Oda teaches the conditions used for their nanocrystal 
preparation in the table of column 1 1 such as reduced pressure and applying high 
frequency electric field (column 10, lines 12-20) except that he fails to teach hydrogen. 
However, the use of hydrogen in place of argon was described earlier in rejecting claims 
3 and 4. The temperature used by Oda is room temperature but as Ueda teaches that 
temperature can be also varied (column 9, lines 30 - 67) for the benefit of controlling 
the density of crystal nuclei generated. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Oda anduse higher temperature) for the benefit of 
controlling the density of crystal nuclei generated as taught by Ueda. 

Regarding claims 7 and 8, Oda teaches applying VHF, higher than 60 MHz in 
column 10, lines 13-20. 

Regarding claims 9 and 10, Oda teaches these limitations in column 10, lines 39 

-64. 

Regarding claims 1 1 and 12, Oda fails to teach using HF - based gas for etching 
treatment of the surface of the silicon crystals in the silicon film. 

Ueda teaches using HF in their process in column 13, lines 40 - 65 for the 
benefit of forming the crystal nuclei in the amorphous film in column 13, lines 34 - 35. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Oda and use HF - based gas for etching treatment of the 
surface of the silicon crystals in the silicon film for the benefit of forming the crystal 
nuclei in the amorphous film as taught by Ueda in column 13, lines 34 - 35. 
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Regarding claims 13-16, Oda teach VHF over 60MHz as was described earlier 
in rejecting claims 7 and 8. 

Regarding claims 17 and 18, Oda teaches the film thickness to be in the range of 
1 micrometer in column 6, line 41. 

However, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to judiciously adjust and control thethickness of the film during the 
preparation of the silicon nanocrystalline film by the plasma process through routine 
experimentation and optimization to achieve optimum benefits (see MPEP 2144.05) and 
it would not yield any unexpected results. 

Note that the specification contains no disclosure of either the critical nature of 
the claimed processes or any unexpected results arising therefrom. Where patentability 
is said to be based upon particular chosen methods or upon another variable recited in 
a claim, the Applicant must show that the chosen methods or variables are critical 
{Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir., 1990)). See also 
In re Alter, Lacey and Hall (1 0 USPQ 233 - 237). 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Asok K. Sarkar whose telephone number is 571 272 
1970. The examiner can normally be reached on Monday - Friday (8 AM- 5 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, William B. Baumeister can be reached on 571 272 1722. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

1 1 . Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Asok K. Sarkar 
January 5, 2007 



Primary Examiner 



